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per electrode. To calculate the diameter of a round carbon electrode for this current, by Bering's method, we must make certain assumptions. The author considers that it will be satisfactory to measure the electrode from the holder to a point just inside the roof, assuming the temperature of the electrode at that point to be that of the furnace, say 1,500° C. Another method, perhaps equally correct, is to measure from the holder to the lower end of the electrode, and to take the temperature of the electrode at that point as that of the electric arc, 3,500° C. In the furnace shown in Fig. 94 the lengths are 3 ft. to a point just inside the roof, and 5 ft. to the lower end of the electrode, and the corresponding diameters of carbon electrodes are found to be 20.2 in. and 20.3 in.1 In addition to water-cooling the electrode-holders, a water-cooled collar is placed on the roof immediately around each electrode! This serves to cool the electrode and to prevent the exposed portion from becoming red hot. The collars also assist in keeping the furnace roof air-tight. The amount of electrical energy employed for refining i ton of steel is not stated, but must be in the order of 300 kw.-hours.
This furnace has been in operation for a considerable time and has been used to make all kinds of steel, both high- and low-carbon, as well as special alloy steels.
The electric furnace is better than the open-hearth furnace for the production of steel that is very low in phosphorus and sulphur. In addition to this it is found that electric-furnace steel is better mechanically than steel of similar composition made in the open-hearth furnace. This superiority appears to depend on the greater freedom from oxides and the greater density of the electric-furnace steel.
The Keller furnace,2 Fig. 96, is a series-arc furnace having four electrodes. The furnace is supported on a train of rollers and can be tilted, like the Campbell open-hearth furnace, by means of an hydraulic ram. The electrode holders are not attached to the furnace, but are suspended from independent supports, and the furnace cannot be tilted until the electrodes have been withdrawn The system for supporting the electrodes is shown in the figure.
Each electrode hangs from the end of a hinged arm, A, and two of
1 The electrodes are actually somewhat larger than this, 24 inches for instance, because large electrodes convey the heat of the arc to the metal better than small ones, protecting the roof from radiation, and are less subject to accident.
2C. A. Keller, "A Contribution to the Study of Electric Furnaces as applied to the Manufacture of Iron and Steel," Trans. Am. Electrochem. Soc., xv, 1909, p. no.undum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
